Arterial Stiffness Gradient, Systemic Reflection Coefficient, and Pulsatile Pressure Wave Transmission in Essential Hypertension.
Arterial stiffness and impedance gradients are known to influence pressure wave propagation and macrovascular-microvascular interactions. We studied the association between the carotid-femoral arterial stiffness gradient and the systemic reflection coefficient (N=393); of this population, 246 also underwent assessment of forward/backward pressure wave propagation and microvascular pulsatile pressure transmission (MPPT). Hemodynamic parameters were measured noninvasively. From peripheral vascular resistance and characteristic impedance, we estimated the systemic reflection coefficient and MPPT on peripheral and cardiac microcirculation in age-matched, sex-matched and body mass index-matched individuals with (n=147) or without (n=98) hypertension. The arterial stiffness gradient, systemic reflection coefficient, and correlations between the arterial stiffness gradient and age or blood pressure were similar in both populations. MPPT was higher in hypertension (P<0.0001), and the subendocardial viability (Buckberg) index lower (P<0.0001). In both populations, the systemic reflection coefficient and arterial stiffness gradient were significantly associated with changes in MPPT and the subendocardial viability index. Despite similar systemic reflection coefficients, the carotid reflected pressure and MPPT were higher in hypertension. Maintaining the systemic reflection coefficient within normal ranges was, therefore, insufficient to compensate for higher carotid forward pressure waves which, in hypertension, were associated with increased aortic stiffness (P<0.0001) and higher stroke volume (P=0.0365). Independently of cardiovascular risk, hypertension-induced changes have a weighted effect on MPPT, although insufficient to compensate for increased forward pressure waves. In hypertension, elevated aortic stiffness negatively affects the arterial stiffness gradient and systemic reflection coefficient but positively affects forward pressure.